We wished to determine whether decreases in N-acetyl aspartate (NAA) and increases in myoinositol (mI) concentrations as a ratio of creatine (Cr) occurred in the dorsolateral prefrontal cortex (DLPFC) of pediatric offspring of parents with bipolar disorder (BD) and a healthy comparison group (HC) over a 5-year period using proton magnetic resonance spectroscopy ( 1 H-MRS). Paticipants comprised 64 offspring (9-18 years old) of parents with BD (36 with established BD, and 28 offspring with symptoms subsyndromal to mania) and 28 HCs, who were examined for group differences in NAA/Cr and mI/Cr in the DLPFC at baseline and follow-up at either 8, 10, 12, 52, 104, 156, 208, or 260 weeks. No significant group differences were found in metabolite concentrations at baseline or over time. At baseline, BD offspring had trends for higher mI/Cr concentrations in the right DLPFC than the HC group. mI/Cr concentrations increased with age, but no statistically significant group differences were found between groups on follow-up. It may be the case that with intervention youth at risk for BD are normalizing otherwise potentially aberrant neurochemical trajectories in the DLPFC. A longer period of follow-up may be required before observing any group differences.
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Introduction
Cross-sectional studies using proton magnetic resonance spectroscopy ( 1 H-MRS) in children, adolescents and adults with bipolar disorder (BD) have demonstrated relative decreases in N-acetyl aspartate (NAA) and increases in myoinositol (mI) compared to healthy controls in the dorsolateral prefrontal cortex (DLPFC), a region of the brain known to be involved in a variety of cognitive functions including emotion regulation (Caetano et al., 2011; Cecil et al., 2003; Chang et al., 2003; Gallelli et al. 2005; Frey et al., 2005; Patel et al., 2006; Yildiz-Yesiloglu and Ankerst, 2006) . However, these findings are inconsistent, and sensitive to mood state (Patel et al., 2008a) and other illness-related features such as rapid cycling (Michael et al., 2009 ). Moreover, it remains unclear whether these neurochemical changes occur prior to the onset of mania, representing potential early risk factors for the development or progression of BD (Xu et al., 2013) . A longitudinal study design that involves repeated observations of the same individuals over time permits investigation of certain predictors of disease. This approach is particularly useful in a disorder that is chronic and episodic, with variable intervals and combinations of high and low moods. One prior study of nine adults with BD prospectively examined neurochemical levels in the basal ganglia, anterior cingulate, and prefrontal cortices, and found differential neurochemical distributions in these regions during hypomanic versus euthymic mood states (Malhi et al., 2007) . Another more recent study examined lactate concentrations in the anterior cingulate and parieto-occipital cortices longitudinally across manic followed by euthymic mood states in 15 adults with bipolar I disorder (Brady et al., 2012) . In seven of these adults with BD who returned for follow-up on average 21 months later during euthymia, lactate levels were found to be comparable to those of healthy controls during mania but significantly reduced during euthymia, suggesting mood-state associated perturbations in brain energy metabolism. In combination, these studies underscore the importance of a longitudinal approach in the context of a long-term phasic illness. However, such studies in adults cannot exclude the possibility that statedependent changes in neurometabolites are due to the neurochemical effects of chronic mood symptoms or prolonged exposure to medications. Moreover, neither went beyond examination of two mood states or preceded illness onset to determine whether alterations in neurometabolites might be present before 
